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1
MIXING APPARATUS FOR FLUID MATERIALS

BACKGROUND OF THE INVENTION
Field of the Invention

The present invention is directed to an improved
mixer useful for mixing materials as the materials are
advanced from pressurized supply sources through a
closed fluid system to a dispensing nozzle.

The mixer of the present invention is especially de-
signed for use in systems such as those employed to
dispense a bead of adhesive or a sealant material upon a
work piece. These materials typically are applied as a
somewhat viscous material made up of a resin and a
catalyst. In the case of an adhesive, for example, the
resin is substantially inert until it is mixed with the cata-
lyst, at which time the adhesive is activated and begins
to set up or harden almost immediately. Because of this
characteristic, the resin and catalyst are maintained in
separate supply sources and the mixing is accomplished
as the materials flow from the separate sources to the
dispensing nozzle.

It 1s customary to regulate the proportions of the
resin and catalyst in the mixture by discharging the resin
and catalyst from their separate sources by controlled
positive displacement devices whose separate outlets
‘are commonly connected to'a mixer whose outlet is in
turn directly connected to the dispensing nozzle. The
pressures generated by the positive displacement de-
vices are employed to establish the flow of material
through the mixer and discharge nozzle.

The mixer must thus perform the somewhat contra-
dictory functions of thoroughly mixing two or more
materials while the materials are flowing along a flow
path without presenting any substantial restriction to
the flow of material from the supply source to the dis-
pensing nozzle.

The present invention is especially directed to a mixer
capable of performing both of the foregoing functions.

SUMMARY OF THE INVENTION

In accordance with the present invention, a mixer
employs a rotor in the form of a flat circular plate hav-
Ing a plurality of balls fixedly mounted in the plate to
project symmetricaily from the oppposite side surfaces
of the plate. The rotor is mounted for rotation within a
cylindrical chamber having opposed end walls spaced
from each other by a distance slightly greater than the
diameter of the balls so that the rotor may rotate with a
slight clearance between the balls and the opposed end
walls of the chamber. The diameter of the chamber
exceeds the diameter of the rotor by an amount such
that a relatively unrestricted flow path for material
from one side of the rotor around its periphery to the
other side is established. The inlet and outlet of the
chamber are coaxial with the axis of the rotor and mate-
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rial to be mixed is fed under pressure into the inlet,

flows radially outwardly along one side face of the
rotor, around the periphery of the rotor and radial in-
wardly across the opposite face to the outlet. During
this passage, the projecting portions of the balls of the
rotor are rotated through the material to thoroughly
mix the material as it passes through the chamber.
The balls are arranged on the rotor in a pattern such
that substantially the entire radial extent of the chamber
between the inlet and outlet openings and the periphery
of the rotor are thoroughly swept by the balls as the
rotor is driven in rotation. At the same time, the balls

65

2

are spaced from each other by distance such that no
substantial restriction to the flow path of the material
through the mixer is imposed.

In another embodiment, the rotor may be driven by a
drive shaft connected to an air motor. Cooled air from
the motor is directed via a passage to a cooling collar
positioned around the cooling chamber, thereby dissi-

pating waste heat build-up generated by the mixing
motor.
Other objects and features of the invention will be-

come apparent by reference to the following specifica-
tion and to the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a cross-sectional view taken in an axial plane
of a mixer embodying the present invention, with cer-
tain parts shown schematically or broken away; and

FIG. 2 is a front view of the rotor of the mixer of
FIG. 1.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring first to FIG. 1, a mixer embodying the
present invention includes a housing designated gener-
ally as 10 formed with a cylindrical mixing chamber
designated generally 12 defined by spaced end walls 14
and 16 and a cylindrical side wall 18. An inlet 20 opens
into chamber 12 through end wall 14 and is connected
via inlet passage 22 through housing 10 to an external T
fitting 24 which is in turn connected to two material
supply sources schematically indicated at 26 and 28.

Material sources 26 and 28 may respectively contain
a resin and a catalyst which are dispensed from sources
26 and 28 by positive displacement devices control in a
known manner to assure that a properly proportioned
flow of resin and catalyst under pressure is supplied to
T fitting 24 to be combined at the fitting and to flow via
passage 22 into inlet 20 and thence into chamber 12. A
chamber outlet 30 opens into chamber 12 through end
wall 16 and is connected to an outlet conduit 32 which
conducts material from mixing chamber 12 to a point of
use, such as a dispensing nozzle. It will be noted that
both inlet 20 and outlet 30 open into chamber 12 coaxi-
ally of the chamber axis.

A rotor designated generally 34 is disposed within
chamber 12 and fixed to the end of a drive shaft 36
rotatably received within housing 12 and driven in rota-
tion by an externally located drive schematically illus-

~trated at 38.

Rotor 34 is constructed with a flat circular plate 40
having a plurality of balls 42 fixedly mounted within
plate 40 to project symmetrically from the opposed
sides of plate 40. The diameter of balls 42 is slightly less
than the distance between the opposed end walls 14 and
16 of chamber 12, and plate 40 is mounted midway
between end walls 14 and 16 so that rotor 34 may be
driven in rotation with a slight clearance existing be-
tween the balls and end walls of the chamber 12. The
diameter of the circular plate 40 of rotor 34 is less than
the internal diameter of the cylindrical side wall 18 of
chamber 12 to provide an adequate clearance between
the periphery of plate 40 and chamber side wall 18 to
enable free flow of material around the periphery of the
rotor as the material flows from inlet 20 to outlet 30.

Balls 42 may be conveniently assembled in plate 40 by
forming bores through the plate to snugly receive the
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ball and bonding the balls in a place by a suitable bond-
ing material.

The balls are located on the plate in a specific ar-
rangement or pattern to assure a thorough mixing of
material. From FIG. 1 it is believed apparent that plate
40 requires material flowing from inlet 20 to pass radi-
ally outwardly across one surface of the plate, then
around the periphery of plate 40 and radially inwardly

across the opposite face of the plate to outlet 30. The
projecting portions of balls 42 sweep laterally across

this radial flow on both sides of the plate 40. Because
the direction of movement of the balls is normal to the
radial flow which would occur if the rotor were not
driven in rotation, the fluid flowing through the device
is urged into a somewhat turbulent spiral flow path and
thoroughly mixed during its passage through the mixer.
To assure thorough mixing, the balls are preferably
arranged upon plate 40 in a pattern such that the pro-
jecting portions of the balls traverse overlapping annu-
lar paths which substantially completely sweep the
radial extent of the chamber between the inlet and out-
let 20 and 30 and the outer periphery of rotor 34.

According to one preferred embodiment, spaced end
walls 14 and 16 are flat, smooth and substantially free of
any obstruction. Because of this feature, they may be
easily cleaned of any adhering material.

According to one preferred embodiment, illustrated
in FIG. 2, the balls are arranged upon plate 40 in groups
of two and three, with each group having the centers of
the balls of that group lying on a common radius from
the axis of rotor 40. The radii on which the various
groups of balls are disposed are spaced at 30 degree
intervals from each other entirely around the axis and
the balls within a given group have their centers spaced
from each other by a distance approximately equal to
one and one half times the ball diameter.

The spacing of the balls of a group radially from the
axis of rotor 40 varies from group to group, and in the
pattern shown in FIG. 2, three different spacing ar-
rangements are shown.

A first group spacing is represented by the groups at
the twelve o’clock, four o’clock and eight o’clock posi-
tions in FIG. 2. A second arrangement is presented by
the groups at the one o’clock, three o’clock, five o’-
clock, seven o’clock, nine o’clock, and eleven o’clock
positions, while still a third arrangement is assigned to
the groups at the two o’clock, six ¢’clock and ten o’-
clock positions of FIG. 2.

‘This third group arrangement finds the radially inner-
most ball of that group 424 located closer to the rotor
axis than the radially innermost balls of either of the
other two groups. The center of the balls 42¢ of the
third group are closer to the axis of rotor 40 than radi-
ally innermost balls 42b of the first groups by a distance
approximately equal to one half of the ball diameter.
The radially innermost balls 425 of the first group are in
turn closer to the axis of rotor 40 than the radially mner-
most balls of the second group 42¢ by a distance equal to
one half of the ball diameter.

Because the balls of all groups have a center to center
spacing of approximately one and one half ball diame-
ters, the three group arrangement described above as-
sures that the annular paths of the balls will radially
overlap each other over the radial extent between the
inner most ball 42a of the third group and the outer
most ball 42d of the first group. There are twelve
groups of balls, the balls of the first and third groups
including three balls each and the rotor having three

J

10

13

20

25

30

35

45

50

35

60

65

4

first and three third groups. The second groups of balls
includes only two balls; however there are six second
groups. This arrangement induces a somewhat wavey
spiral flow of fluid which substantially improves the
mixing action.

Preferably the drive 38 is an air motor drive of a
conventional type. The air motor 38 has provisions for
ambient air to enter and exhaust air to leave, as shown
in FIG. 1. The operation of the air motor 38 lowers the
temperature of the air passing through it and results in
the emission of a very cooled exhaust air. The cooled
exhaust air from the air motor 32 is directed through
cooling collar 19 via passage 21 and air inlet 23. The
cooling collar 19 is U-shaped in cross-section, and air
infet 23 permits the passage of cooled air therethrough.
The U-shape of cooling collar 19 defines a hollow cav-
ity 25 which receives the cool air from air inlet 23. The
inside diameter of the arms of the “U” formed by cool-
ing collar 19 is sufficiently larger than the outside diam-
eter of cylindrical sidewall 18 to permit air from hollow
chamber 25 to flow through gaps therebetween and be
dissipated in the environment. Cooling collar 21 is posi-
tioned around cylindrical sidewall 18 so that hollow
chamber 25 is in close proximity to cylindrical mixing
chamber 12.

Cooling collar 21 may be retained on housing 10 by
any conventional retaining means. In a particularly
preferred embodiment, the retaining means comprises
O-rings 51a and 515, whereby cooling collar 21 is pre-
vented from slipping out of place, but can be easily
removed for servicing.

In operation, cooled air passes through cooling collar
21 via passage 19 and air inlet 23, whereupon it enters
hollow chamber 25. After absorbing heat buildup from
mixing chamber 12 generated from the mixing process,
the now heated air passes through the gaps formed
between cooling collar 21 and cylindrical sidewall 18
and is dissipated into the environment.

While one embodiment has been described in detail, it
will be apparent to those skilled in the art the disclosed
embodiment may be modified. Therefore, the foregoing
description is to be considered exemplary rather than
limiting, and true scope of the invention is that defined
in the following claims.

I claim: |

1. A mixing device for mixing fluids comprising a
housing having a cylindrical mixing chamber therein
defined by a continuous cylindrical side wall and a pair
of spaced apart parallel end walls, said end walls being
substantially flat and free of obstruction, the diameter of
said chamber being substantially greater than its axial
extent between said end wall, means defining fluid inlet
and fluid outlet passages in said housing respectively
opening into said chamber through said end walls coaxi-
ally of said chamber, a flat circular disc like rotor of a
diameter slightly less than that of said chamber
mounted for coaxial rotation within said chamber, the
thickness of said rotor being substantially less than the
distance between said end walls and said rotor being
located midway between said end walls, a plurality of
balls fixedly mounted in said rotor, said balls being of a
uniform diameter slightly less than the distance between
said end walls and projecting symmetrically from the
opposite side surfaces of said rotor, said balls being
located on said rotor in a plurality of groups, each
group consisting of at least two balls having their cen-
ters lying on a common radius of said rotor, the radi
along which said groups of balls are located being uni-
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formly angularly spaced about the axis of said rotor, the
centers of the balls of a first group being radially offset
from the center of the balls of an adjacent second group
by a distance approximately equal to one half said uni-
form diameter, such that upon rotation of said rotor the
portions of the balls projecting from said rotor sweep
substantially the entire radial extent of said chamber
between said inlet and outlet openings and the periph-
ery of said rotor.

2. The invention defined in claim 1 wherein the cen-
ters of the balls of each group are spaced from each
other by a distance approximately equal to one and one
half times said uniform diameter.

3. The invention defined in claim 2 wherein the cen-
ters of the balls of said second group are radially offset
from the centers of the balls of a third group adjacent
said second group by a distance approximately equal to
one half said uniform diameter.

4. The invention defined in claim 2 wherein the radii
on which the groups of balls are located are disposed at
30 degree intervals around the axis of the rotor, said
plurality of balls including three first groups of balls
spaced at 120 degree intervals, six second groups spaced
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at 60 degree intervals and three third groups of balls
spaced at 60 degree intervals.

o. The invention defined in claim 1 further compris-
ing a means for imparting rotary motion to the rotor.

6. The invention defined in claim 5 wherein the means
for imparting rotary motion comprises a drive shaft, the
end of said drive shaft being fixed to the rotor, and a
means for rotating the drive shaft, said rotation means
comprising an air engine. |

7. The invention defined in claim 6 wherein the
cooled air exhausted by the air engine is directed via a
passage through an air inlet contained in a cooling col-
lar, said cooling collar being U-shaped in cross-section
area and positioned around the cylindrical sidewall so
as to define a hollow chamber in close proximity to the
mixing chamber such that cooled air entering the hol-
low chamber will absorb heat buildup generated by the
mixing process.

8. the invention defined in claim 7 wherein the inside
diameter of the cooling collar is sufficiently larger than
the outside diameter of the cylindrical sidewall to per-
mit the passage of air therethrough.

9. The invention defined in claim 8 wherein the cool-

ing collar is retained in position by at least one O ring.
* x % % %
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